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71 : D-|0|Ei £Hga}o|xJ 72 : Sg- ^-J>7| 

73 : c-ii 0 [ E.H c|ojE^|^ 74 : 8VSB ^7| 

75 : 4VSB ^7| 76,77 : <M£-\w^M 

78 : #2J7| 79 : VSB ^S7| 

80 : RF ESPI 81 : -^^l 

82 : #7| §J E^|g 83 : # 

84 : j«a g4p| 85 : ^7| 

86 : 5V3B 87 : 4VSB ^7] 

88 : 'SB|#ai|Ai 89 : Q\o\b\ t\°\B\2\ui 

90 : =!H-tIg ^^7| 91 : Q\o\*\ £|SHS°|-0|7H 

92 : =;^ti| 93 : #afo|£| ©§7| 

^ <zt —/ —7—7 

£'g?0/ 4:5/^ ^/^ £<SZ gOf §Bii?j^ 
B %' z d€: VSB(vestigiai side band) S=E SMS o|#^ D|x||d TV^I §*|o]| ^o|cK 



o| £-;=;- TV-^ □|^- > H^-o| z|z| i4sq)^ gj#gj-*i §J f^S ^2^. 21^. D R2| 

°Ra| *IIM^(Zenith)o«Ai *1|°l-oi- £Kft*nM(vSB) gj*|* *H^I*m ?m = D i^ U I<^ fiHSoiIfe S 

^(V;FEG)#, °J-^o|i-^ #d| AC-3# *H^I°I-3L 91S.o^ t c|^||Bi|o| 7|^°| c|>^a||o| S^ij- 

o|clH. ^7 1 VSB dif ^^5H# CO), u J#4f #£J^M ^|o^^ ^7|^ ^7[]o| ^cn^§ ^qjQ^ aj^ 

# ^±|a|^# c£H°| 140) x| ^-g-D}S S^sfe ^o|cK 

^, o}&n[ Oi^S ^ DSB(Double Side Band)7|- cH<=* s#o| ^o|x|h^ ^n|-qiei# Afrgsfe SSB(Single 
Side 5and)7|- CA^s\^m H&) VSB^ ^g°MI 5=13^1-. 

riEjii, e|*IS TV^I S-^J# #^o|-^ 2*1°J ush^ S^o|£j:^ (Grand Alliance ; GA)oi|Ai x|^-n|-I- A[^t} 3 
^ 8VSB-E xH^SJZL, Zl 3=c FCC^-i *r-ur S ^1 °1 ACATS(Advisory Committee on Advanced Television 

Service)^ *l^r 8VSB<M ^HSS ISS^. 

•fe;7| EVSBli S^Hlfe dsal afliol 87H£Jtil, '0'# 7|^H^ ofc^oil 4^1 c-ii o | a^o| £XH°m S^^ojlfE 4?Ha| 
ci|oj£-; eJ( ^ 0 [ ^ahbi-^^ S&o^^ a#sfe &-^o|ck 

cc^la-, ^^oi|A-j qx|Bf- Dj|o|E|-# 8VSB^ ffl^^hoi o}e]\ #§H y-^ 'A 7hS^| c-I^IS TV^ 

o|# §J Alga- ^ °icK 

£ 1^ #s|(o| c|x|^ TVH| 8 VSB M^i-^ A i, o| sh Q □Fo|xi(Randomi2er)(1 1 )^ V\o\t-\% 

Til a|H-^ S o ^^7|(12)^. al^-^^S ^^7|(12)-^ ^S^WI £J^Tr ^|0|Ei# a|H»^^& 

0^=; 20aFo|^°| n||£|Ei ^7hS- *• ci|o|E4 eJEia|aH(i3)S #^1}^K ^Hio| M oj E -|a|H(i3)-b c-||o|e^# §^3 

ff^joii °|3H °lE-|a|ajs|-oi 8VSB ^S7|(14)^. fi^si-Jl, 8VSB ^-S7|(14)-^ °J^ai^!S c||o|e^ u|-o|Hoi|Ai ^i|5 y 

^o r C^; ^la|r^ ^ ^B|#^Aj(l5)^ m^^l ^7 1 ^ £| ^ (1 5)-^ ^S^S ^J#S^ ^l^^^ 

^7[AjS ZL&IIL, #7| >J^# ^^ohJl, H^5I 4^7|(l6)fe ^H^S ^S^oii AJ^# #21 *W VSB QS7| 

(17)= #^ °}cK VSB ^^7|(17)^ VSB tl^^ ^^t[0i RF ffll[7|(l8)^ tqo[2, RF ^7|(18)^ 

5@ 7ixic|]^o| evsB d^S RF ^ £|El|i-* S^H S#^^K 

o | rxH , Ap| 8VSB ^S7|(14)^ £ 2 oil iA|SJ d|-S|- ^o| 12TH°| ^^£|^ ^^7|^ ^\^7[ io|^ ?| 

°jE-|a|u^ Si^cH °io D1) zjzvo| ^^7|^ ^a|^ci^ i 3^ ^ w o[ ^?^^cK o|cOi, £JM^E 2u|M X 

2 X.^ h|cH XI cK o| #oi|Ai x 
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2 fe ^a|^ci(3i)oj|A-i y 2 (=Z 2 )^ ££|5§gcK oj-Q t egal^ *f^?\{32)o\\M Y 

2 ^ H^al^ at^i Y 1 (=X 1 )^ ^aa|^ Z-,Z 0 ^h S^. aaim, #7| ^$.y\(32)s>\ 

#^ 3«|H z 

^Zqtt 8EflS ^# D J^(33)^ 6|ajs=|oi 8tm {±7,±5,±3,±1}^. °HS3^h 

E 4^ £p|fi|- ^o| 8VSB^. H3ES|<>1 - c||o|eJ# ^dop| flo} #£fl°| c|x||d TV^I 8VSB ^ah #i| 

JE^a-j, m 7 | 8VSB # aj fe ^|o| Q4-o^ aagcK = , s^ 7 |(41)oi|A-i^ rf m<*£| 7|xic«^o^ ti [^o] §7| % 

E\0\*\ s^(42)2f € il £1(43)3. #7| #7[ ^ B|-0l°j fi^«(42)0|| Ai Ai|ZLSJ= #7| d£. l£ #7| Aj 

S, ^# ^oia^# ^^ohJl, m B&J(43)oi|-Mfe NTSC £Kd *l|7ie ^ *H£ #^ r 7|(44)..sL My\ 

#s^|(44)fe S^«Hae*« d|o|Ehs|-g$5o|| steB-fElfc *H^2H^# a^sw fly ^^^1(45)3 #^oU, fl^ 
^«!7|(45)oi|Aife. ^|Mf ^ 8 VSB ^±7|(46)3 #^S.^r. ^7| 8VSB ^S7| (46)oi| A^ ti|£-|d| t[0i d|o| 

Ej D|oj^a|^(47)3 S^sm, cH|o|&H c|ojE^|^(47)oi|Aife ci\o\e] o|E-|a|d-|o| °^§^£2 c||o|EH-& cieJtMalu*!- 
^ ^^7|(48)3. S^&ciK B.|=-#^g ^s7|(48)oi|Ai-^ a|H-^ = £ ^*SH! c-j|o|M# cH| 

0|EH C||HHO|.0|Xl(49)^ C-||0|E-| C|SHgD!-0|7:-l(49)Oi|Ai^ C||0|EH ?H@DFO|Xio| Q4=^oe Ql|0|E-i# bHS £fdh. 

olafl, ^7| 8VSB ^^7|(46)^- E 5o\\ «^I^o|, 12?H^I HHal^ ^J>7|7h c| «l &l a| *| 2*hs|cH SicK 

o|yoj|AH2|. ^la|^ -^-ssl-a- 8 VSB §-*|oi|Aife aj g g 2«|Hfl §fif o| §^ ^Jl 

si-sw g*^ 4 vsb ffl3E3. s^wej- ^iai^ ^-^nm ^ ^is min* aj^ ^i^oi 2 

8VSB7I- ^cK al-aw, M^ai^. « <i>s|.# t>[# afl«go| - 7 |-2Hf|M #7|-3|-x|°} ^ajchi ^ 7HPa|ol s 

^•(Additive White Gaussian Noise ; AWGN) xHBojH BIja|^ ^^o|-a| gj-s. 4VSBotf u|^H ^ Id3s| aj^cH 
(Signal to Noise Ratio ; SNR) o|^# 

zia-iu^ H^ai^ ^-^ntl 8VSB-b 4VSBCHI u|eH -^7 1- ah ^hah 7^a|o(- ^ ^H^o||a-| ^ idB 

fl o|-^-o| °ix|o} oj ji±^o\\ SH^o| Ai^j- ^yoi|A^ So|Ei y fe o| q ^cHS^K ^, =la|^ 

^oj- 8VSB ffl^S U J A ^ 2i i^Hoil °|&2H^O[ ^ xfj >dcH| Ai a}7| ^ g^7|(44)H| n|o|H ^ Se-|o1|a-| ^# # 

^o| 37| CLH^o]| ^^a|^ ^fiahSSS^I £xr £]<ILCH o|^Mch§^ S^-chi ajjtch S g H | y^hci 7iS 

n o| ^fe cFsaf ^ch 

£ 6^ y 7( #^7|(44)^l |^Ai ( ^It,^ y A H ofe n|o|^ sflH S^(feed forward 

filter)(61) t °j JL^Hfl ?| 4^1 n|o|JB «JJ lE^feed back fi!ter)(64), ^7| n|o|H S^(61)£l ft^^r *l 

0|H «!| SE^64)S| CiSfe afl7|(62), ^7| 5J^7|(62)^| ° I 3j 7|^^ b|jn*K>i ^7| 3Z|0| = ^ 

^E^(64)= #BF0|Aj £h§7|(63)S. ^ygcF. 

0|S|-g0| ^-Aj£j ^ 60 ]|Ai H|0|H SEi(6l)^ 7W§ Jl^eol o^efeg A^[|3^ ) 3!| 0 | = BH ^Sj( 64 )^ oj H^ = o| 

^I^S yiB&cK aa|zi, 51^7|(62)ol|Ai y 7 | E | 0 |= ^o jH ^e-|(61)°| m^i^-l *\o\E lai(64)fl qs^ # 

M^r^, #£^|A! eg7i(63)fe ^jii 7^a|7^ 7^7^* anas sst^. 

ZL^Clil, #a^0|A| e§7|(63)^l H|0|^ «i| ^E-|(64)3 °J^H|H^, ^7| #a^0|Al 5§ 7 |( 63 )o| ^§ 

h|o|h ^ SM(64)# 7Hxi c|-a| 5t^7|(62)ol|Ai n|o|H ^fl^ ilN(6l)a| cisHS^. 

oi7|A^ m 7 | ^a|-o|Ai &§7|(63)fl -^^-B Aiefl sil^^o^ oicf. s_ 8 VSB^ 4VSBci| b|^H Eflfflai 

2b[|0iHe A|^o| Xj^o[ CtH Ajs Sl| a AF0|o| y^o| SfoW #B^|AJ 7](63)0|| Ai o| ff g Q s. ^g 0 | D||^ 3 

cF. t^afAi, °j ^§=0] ^ xHyo||A-| h|o|_b ^ ^e-|(64)s| €■ 7|-xio^ ai-7| ^aFo|Aj ^g 7 |( 63 )o| & 

§ 3°J ZLEJ"^ ^|0|^ yij lEi(64)fl §^ #^0| 7-jAi Aj^cH S#U|-& 37i| ^A| ? iHs ^a| 7 |o| a^ 

o|ttH, 4VSB-& 8VSB01I ai|l°| ^7|- ^o|- yc||sjo^ ^a^oiAj ^§7|(63)^l &S £#7 ^ 5t££l n|o|= ^ IjsM 
(64)o(| #^o| si-cK a[^, H^a|^ ^^^a| ^ 4VSB A|^g)-B u|s ^7^ ^am 7^a|oj. 

xH^oi|Ai^ E^y^ «2S|.g[ 8 VSB A|^aMcf ah^o[ Soix|x|n| a H^HOll £|oh 2H^ 0 | ai^ ^H^^|A-)^. E| 
^^m^l 8VSB S# Ai^Qj^cl- ah^.o| ^^oFcK 



^•SS^I 4VSB S# cH|o|Ei# #a| B |.- TV o| £A[ yxi# x-ilgS-oil 21 cK 
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s. a,ngo| C |.e ^Ai^o)|Ai g$5[fe VSB ££ t\ =£a]£I cH|o|&1# 8VSB ^ 4VSB S^ISs " £ 

TV£| ^ *l|gtMI 21 ch 



■g?\2-\ i>€- Bgs^l fl£ & ^go|| aiSr t|x|g TV2| #aj 4 VSB ^S.7|« ^b|*K* a i^BHl S»o| 

*HycH|AH^ sgja|>. ov= 4 VSB S3E a^o S c|x|g o||o|e-|-s £J#sH=r ^# 

4VSB ^-271^ 21^ 2U|S § & = B|a£|Bfe = E|acl2K °J?M 2«|H g SrS *l = 

si- 4PI =-a|ac|oi|Ai »a|ag-s! u|^« SJSMg>of 4311 ygsfe 3d# ^§°s SKh 

4VSS ^2?l£r -y M 2«|S# 2J^g>of 431! x Jlm sa9*hfc mJEjSEJ- ^&£|*r 7A%. £.^K 

g. Vgo|| cchs c|x|g TV^I ^|eM«I ^ 2£7|2|- #a r o|£! &S7|s ^gg 4VSB ^S-7\m ^b|*KH ^Ajg t:| 

o|e|7MVSB #4|e! g !^2j = sj ^oon ccfa|. u|e|u| ^Am SW>-| ££-b 4311 fcaK>|£ ©g« *fe 3* 

J£7\ U\E]ti\ ^S7|^ #t!^Oll>M SE.|SCi7|- A^Sj S^O)|-^ A^H^ 22] H l M H l "2 3 f>[H, E. 5-1 3 C-) 7 ^ at£] g S. C J| 

Ap| #BM£! &§7|fe ^-AJ*o)|Ai °E.|sci?f a^e] g^oilfe. 4311 #Hto|-a ©3 ^ Ha|sic-|o|| CHg«|-^ 5iE S 

s. ^go| 4VSB S# irN-S 7|$=>| 8VSB 3£ gJA'^r oH Blaii ^2^s|-x| 2!# xf|s|sm ^o:x| 

e SE*h, o|o|| cjjgsl-fe A|^gj£. 2J# x|2|s^ <-KH*Itz- #^s^K 

0i» ^«i^7| fl» & tfg|o{| ttfg TV£| £ £ A l^o1 £7ffi D J, 7|S2| £ 12| C|X|H 

TV2| #ai ^|oi|A-i 4VSB ¥S.?\(75)2\ Ed 2^iS2| S^o| *H«o||-Mfe. 4 VSB ^S7|(75)a| «^« d^^ZL o| s| 
oflfe 8VSB ^-27|(74)2| ^^s:-o= SE|#?i|A-i(77)S 1 E| M*^ M (76p[ cr\ ^a|=lcK 

£ 8B 4 VSB ^*7|(75)2| ^| s = ^°| ^ -yA|o^|sAi, Ha|^ci( pre coder)s|- (mapper) S ^S^K ^, 2=! 
S2|°i^ai#x 

aX^Xgfe HBlMCiotlAi Y 2 (=Z 2 )S 5£|SSI! * D Ju|S X 1 (=Y 1 =Z 1 )S a £u\3, <£*A&t\. ^ 

m 2«im z 

2 Z 1 *4B||S! 4!M {±3,±1}s oHSS^ BE|#ii]AH(76)S fta^&cK o^7|aH, #o|7| ^s^i 

0l7|Ai, A}7| 4VSB ^§71(75)-^ o^(-7' r A|s 127H2| HEL|i2Dm icO|2S $>4« ^|sH HthSj^ 21 cK 

£ 9fe 4 VSB ^27|(75)2| «^£2| C|-^ ^A|0i|^AH, =^|MC^7^ -a^HjJl 0jE)o} o{- §^0|cK ^, 2« I ^ 2| 

2 x^ «^ 4^11 tiM D JDis °j^£|oi 4311 {±3,±i}s nugget 

5. 10& & fe'-gcHI c|7c|g TV2| 4=a| §-*|2[ =?■■£ m^;^£.M, 7|^a| £ 42| c|x|g TV2| =^a] ^*|ol|Ai 4VS8 
7|(87)2f #<M*t»|Ai VSB H = 0{| cchah 8 VSB ^2.7 1 (86) 4VSB ^27|(87)2| d||0|eH C|£l 

f^£|tH(89)S SE|#aj-H(88)7F Di ^-u|=lcK 0l7|Ai, V SB £H -tJs-b fiH §7| a]22| =1J-H|cH 

c\. 

5. 4VSB ^27|(87)2| a^a|| »s £ s A -i, h|e^| ^27|(92)2U£^ #a r O|ife! eS7|(93)a^£|fed|. # 1 

M (83)7 1- §?}5^| &#(£Hfe ^SrO|-fe! S:§7|(93)o)|a-i 4 3|1 #a^|Aj g§§ svcK o|hH, £ 8^ &o| =a|aci7r A r#d 
S °o)|fe. 42^1 #£^|AJ S-S ^ H£|3CicH| cHgS|-fe- S^M Sfl, £E 92f &0| Ha|3Ci7|- S-¥-o1|-& 43! 

1 fcBKMg oi7|Ai, a^7| # ^Ei(83)^ §Sp|(84) SEMI xife S ^E-H(83)» ^g2| Q2|# ?-|fH - 
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sjg, m SIN (83)21- ##fi- Ulfe u | eH h | ***7|(92)o)|AH u\b]u\ ajf Sfecil, 4^1 ^2.7|(92)fe £ 8^f fi-o| = 

ej-ac-m g Wife fe^H^ 2£i hIN^I i|2-g- £ 9S( . ^- 0 | s.s.\3.d{7[ SWIfe 4 tE «T 421 a\B]ti\ ^ 

o| OH , •y-Ell^ 221 a\B\u\ ^fo|o|3^S £ 122h ?S £o|o)| cl(-# fe 1 *^ ojsM 2U|S. X 2 X! 

S] Si§ Sh7|°| = 10|| ^E^OHCK 



[S1 J 



t/t+1 




A(0/0) 


-4(01)0(00)4(01) 


B(0/1) 


-2(11) 2(10) 6(11) 


C(1/0) 


-6(01) -2(00) 2(01) 


D(1/1) 


-4(11) 0(10) 4(11) 



^ l Ai. E uo||AH ci-B ^EH£°| *jo| ?H^fe 2| 3?H0|cK £ 122-1 S £.^| S 82| H2.|sci°| Di|aa| do)| ^ 



\ t+1 \t 

\ 


-3 -1 +1 +3 


-3 -1 +1 

+3 


0(00) 2(10) 4(01) 6(11) -2(00) 0(10) 2(01) 4(11) -4(00) -2(10) 0(01) 2(11) -6 
(00) -4(10) -2(01) 0(11) 



13^1 S ^EHae S SN(83)s| o\\SLE-\ Doi| x-)§h! ajm&oIHL, a 2^i £te ^J>£! &o\c\. 

o|a^|a^si- ^yoii tv^I ^/^d S*|oi| s|o^, 3 iHr^oii £H^o| x[|yoi|A^ 

Mai as s^oii °m « ssuisi s^e gwsfe si^. 2§ usoi s>e £a|x|^o|u|. a^i ^ 

JEl|a|^ -^S^Oi S^^^HM(VSB) £3£ £1*11 ^|0|Ei# S^Sfe E|MO|°| ^AJ ^*|0|| ^OiA-j, 

4 VSB ^y|moi °j H^H^I g»o| ^ *f|Lgoj|A-i^ Hlal^ ^H^xi gfs. 4 VSB u j5 ei|o| 

*i| 1 S-oil 5icHAi, a^| 4VSB 

oj^ ai^ 2 «i^ g ^ Hal^S^fe ^al^cis^ 

of£| Aig 2 u|^ g HE|^g£|x| b|^.^ m 7 | H£|^cio||Ai nal^SS ^J^^oF 4B^ D JS°fr °J 

ir]^ ftfe C|X|a E|M0|°| #Aj 

^li 1 ^OlAi, Ap| 4VSB ^^7|fe 

oj^ ai# 2b|H# sj^g>oh 4£^ ^'m^ sagsfe ^^i-b ^# ei^oi°i ^aj 
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e!!£|oii>£AA|( N Tsc) zj-a #^-oj| it^\ # §5i-A|?|oi 8S#^*muvsB) as qxn c-no|Ei# e 

u|e-|h| ^^7|S|- #SfO|^ ^§^1^. ^^€1 4VSB I ^1-01 H|0|E-|7|- 4VSB ffl^ g §Ei°| 

^ f^ofl ccf-Bl- d|E^H| 8W uf ^ 4 aflg #£^o|ai pg§ %i±=. s g£s C | X |g e|M0| °| ^AJ 

*l| 4 SMI °[CHAi ( b| E ^ d | m;±7\±; 

*« 4 s-oi| sicHA-j, ^b^o|ai ^g^ie 

af=j g^o||fe 4£fl^ #E^|Aj ggnj 3' r e ^# 3 Mr C|X|S E|M0|°| §x| . 
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